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1.1 WM AR ) iR

WM HER AR (Additive Manufacturing, AM), ZHHX TEZLK 4. 6. 8. BEHR
IMTEEEBRMEITZ, ULEWE., B 8550k R E R 58 122 T8 B L 204 H i iE
I B4R Z 34 0 i) 77 i & SE R F A R T ZHAR SR, EERERE (KED 5
#ili&% (Rapid Prototyping & Manufacturing, RP&M). H i % i (Free Form Fabrication,
FFF), tR## A (Rapid Tooling, RT). 3D #TElH; AR (Three Dimensional Printing, 3DP)
S HILHE T EHERMKRE, EMEEEARK A BRARIEN, HAAEREY E.

20 th2d 50 SEARLIR, BEEEBEARMARE, #HE3hHE 1% 50 H1E SR B A W 58 5 DL BT
MHNER AR AR HI . 60 FARHIMMEIEHEAR (NC) A&k TR, XL T 4
GelE ML LA T3 T#EAER 7K. 80 AR J5 31 H B0 I T3 & F ik SR 1y R 3 i 284 5 K
(RP) EFRA H BB E AR (FFF), 2T B EcERRE L& Z i) 7 il r= i, &
W LRMBLR, ZHE TSGR T AR g R 5 BB EAE T, #
RremmEEE R EE, WA T 2. AE. REEEER, WL T PR EM
K 7= b SRR R R . R TR, FIE, ARhE T B i 7 KR
AR BRI, WSEBLE 2GR B R K ARG R E A AR DhREM R & i —
AL, W62 SO B A AU B v B SIS R T K B 2 5 AR ) TR AR A AL
YESETE K . LL 3D 4T ENEORBR PR3 i B 5 il 5K 9 LRI M HLE B, KRR T/~
i BRI 1l 1 R JL BB v vt O E R, B T D BPOKE 2R 1 58 = IR Tk B AR E a5 .

L1.1 WM RESEAN T Z 0K

B S 38 44 1 3G BOR S Hi8 2 B H B A PR R R BOR (BRBEAR A 3D ATERELARD, LA
BRETHREFRMORESZRLES ©BFHARER GRS T CH8H 63 5 AR W 2L
MOBHR N R FEANFAE, EOFERERE ., JIRRE ., SRR %, WE 1-1 Fix.

Bl 1-1 Bros 3844 38 SR R 4% T2 75 AT 70 2R 10 . W R 44 f8n T4 6} g K &Y
K, WMEIE T EXNA UL S EMERE . EHLAEEEM B &2 T 4L
BB R RS s W R A A s R R IR K, AT A BOER . B
TR, FETHRETRERAERMEE A LLLOCEL . B, HRUTRSE &
PRI 7 Ko R RE SR U DR ) 3 S BT 1R < R A ORE B A i, AE T AU R R
W, REEMEHR TS TXEME. KRS RSN ERHE, BEWA



LEERE LYV ESY.

JE B R — AN TJ7 W] .

Har, MARN ZHWREEFZFMESHE MMM EIE T ZH: LKA
T.Z (Stereolithography Apparatus, SLA) . ¥ R #Ot 45 T 2 (Selective Laser Sintering,
SLS). @yt % T2 (Fused Deposition Modeling, FDM). ¥t 4 %& kf T 2
(Selective Laser Melting, SLM). #GIT %Y (LENS, Laser Engineering Net Shaping,
LENS). HF®R#4 (Electron Beam Melting, EBM). =4Emii A8 k% T. 2 (Three
Dimensional Printing, 3DP &} Three Dimensional Printing Gluing, 3DPG). 44 %44 ik
# T % (Laminated Object Manufacturing, LOM). H MR A T2 (Arc Spraying
Process, ASP). S AU A T. 2, (Physical/Chemical Vapor Deposition, PVD/CVD).
HeJE A (Overlay Welding, OW) RS AY (Spray Welding, SW) %, & Fli bt
il 38 T2 A AR IE AP 2 B T B R 3 K O S I ), R BRI A i T2
Tr M A R R R R R EAT 2K, W 1-2 PR

J A il i

BRI A il it

(BRig B AL 83 DFTER)

AR W S P Y HEAR A
B 1-1 38 E SR 6 AR

WM HIE T Z

WS R WM H AL T

[ | V_l—l P e )

. FEL A o P BR[| b RORG R | | Hus FEUR 45 RS Rk b
KB # (ES) HHIE # (LOM) # (SFP) “H (3DP. SF. TSF)

l_‘ﬁ [ll

& p [ e | | BT &R Bz Wotpes mi || wmIlEk ||
(SL. LTP, %(S’;l;t Witk || (BPM. FDM. || (SDM. PVD. || ( SLS. GPD. [| (ASP. OW, ﬁ’fﬁf‘
BIS) (HIS) || 3DW. ASP) CVD) SLM. EBM) SW)

B 12 ®MEETEnE
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1.1.2 555038 B AR P 08 45

REMEMAM LT EZ AVIRIM T )5, &b flig, AT, HRA
HRBAL, AHAREBHELFHAREARLE 10%; MEERE T ZEMUTEMGE, T8
RFEMEHA R R, HETEREN TRER, X TEABAKEESE, T
ZHEK, FRMALK; 1A HE S AL RMZZ RN 776G, A
R, FFEM, LA RWF:

(1) BlERREE TR TR BR  E86E R R s, Al K K48 55
Fean R AR TR, AR FNREAZERR LA RE, % H
EAERERVIR S 4 . AR EE A 1 R B 8w .

(2) HELRERE M CAD B B 2 B sl fF, — M/ ZHCM s+ LA
AN, R RE HEAE BRI T ARG £ . B N 3D 4T EDHL I KRR K B AS ) & Hi
Fefk, WZ/- MU REB MM, REATUER EHRTHE, &£ T HERD"
MBI FAHE. . X, S, HEIELENTFRENEZERN
Ao 7T i B B B 24 3 A I 3G B R AR B N T AR G AR S5, T AR SR T B
19 21 55 PR 10 w9 B

(3) FMAMB AT R T X TR M EE T2, MR &
s B VLS 77 X R BRI R I AAOREAS I0 SR 1 3E 7 b 6 T 05 3O 196
38 B AR B T GE LR N 05 X0 B3 A .

(4) REMEFHE EL M. DR, REBOBAFEREKXT, WM 6hE
BART®H TR SR ERAER T ER K F RS 2R HER TR, W] 8 2% 46 5
an T R SR AN, R TR BUE R 1 R R T3 A R A .

(5) JTEMMNASER BT HERRA, ZBEARRHNES THTMKITR. B
R AAMEFAEE . ARWERERERFAGE . BAR S5HE. 7 K5k
SVEAG AR R RE RS Z S, thiE & TN TAHE K HESE . ZHEARA N
fEREY RAZMNA, mHEEMBR2ETRE, E¥5EYWTE. XHERUEK
S TR A U AT T A (10 N R

1.2 3bh 38 B A i % Jig BLAR

XTI 150 4K & P 52 1 4% 40 2 B ALk on Tl 3&E S AR, 3 44 i i B AR AR
XREE -HJLERRETHREMRE. RERERMEE. AaREHE. 3D T
B, &EAM R R E LR, &R B 2 B A TR TR GA T % i B
A HF R o

WM EEEAREIRERMA TRERE, EHEBETF7H. HE BLRMZE.
BEyr. £T. XMHOBREZANFEMAR T Z 0N . B A& K086 i &k
EF 20 £F. @ 1988 4E[E 3D Systems A HEHE — 6 B b6 4k R R & &
SLA-250 LAk, & Fir 55 388 b4 il i T 2540 0 B2 (1) 15 4% AH 4k 8 T & R, FRAR 2K RS a1k .
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WEEMNHEMEEREARNEWRS S (Wohlers Inc.) 4iit, 1988 4EZ 1998 4 (K]
+4E (], SLA. LOM. FDM. SLS. 3DP % & i bt i 3% ¥ 4 (0 223 & Bom & 1-3 F7
e 1998 EHIE, EHACHAEMMGEIE RS 4259 6, MM BB REHELFTLH
27 A, TR B B 4% AT X AP IR 45 O ML 331 AN, TR HIBLCLG , 78 il b 4
I % B 7 AR B T RN BRI T B

# Wohlers 2 7] 2002 4F i & 4R & , % ATk 2002 4F M F=E 8T 7 12370, E 1-4
fi7k. 5 CNC ¥ AM G, BB E AR & REERMESEAR, 1988~1997
HF B 1A 3 PR A LA 53.6% A T K, 7E 1970~1981 4R, CNC iz
PRI KRR 22%, FrLAAE A HLWE A g B AR wlE M STk e LA 20
g 60 AR H I B (NC) BARMEESE.
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WER/A
43R /E Ji T

1988 19891990 1991 1992199319941995 19961997 1998 931994 1995 1996 1997 1998 1999 2000 2001 2002
Bl 1-3  RLUIIAE R B & 1 B Gt Bl 1-4 344 AT b B 4 0 2 B3 K

EKEEMAR EREEQEMRE R EETE. 1999 43 B AP~ 1M BB & b
A 81.5%, 35 [ 1B A1 I 3E BR Kk B K T R o R I AR IR T 58 b i
KRR BAT Ras, B 1-5 41 T Wohlers 22 &) X} tH 5 36 Bl 9 88 54 5l &Y &R 45 1) &2 3%
Giit, B 1-6 25 H AR KRR 3 B Mk 10000
R G B 2001 4E R K22 R4 i

£ Wohlers A 7 2011 fE R fmsEg 20 s il

WG, 0 & AT b N 4 A R R g
WOAT T 7, B 1-7 MM RS x|

R PSR B . 3 % T w|111f
SR 98 S HAL, (EE B 23.7%R 2000 =& 2 REE
K3 T 20.6%, VAEYIM 19.1%FF K 2 5 o o eBEREE AR
17.9%, [E 2217 RIS 13.6%14 1 % 1988 1990 1992 1994 1996 1998 2000 2002

1989 1991 1993 1995 1997 1999 2001
15.9%, TM# & 12.9%, HEM B 1-5  HM R R SR 2 g

RGUEA 9.9%, BHFHLAEAN 7.9%. 1L,
EEH, BRELSRRIEE - EREMNH. EdEILES, EEEMF R
350 DA R AT 2 R Ak N P 18 B T AR RO R

B 1-8 2k 2011 R4 B RS B R U AE JR B ) = BN I T e b . B G OB W H
H: ATFIRM. &itii. TRBEE. @300, E2ERK5H W8N T
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H; QR-HER, mBEEREEE; QUEEE; @K/ B3 ORERRRE,

WRERR AR 5

& REEHE; OTR. AN, @HEFMHHE, WwEHE

. BRYFMHE. B 1-9 05 2012 FRM B S ARGIFERENO EZNHAThEELG . 5
Bl 1-8 & Fh Zh BE i Lo 4 %% bG, — 45K, SR 38 A4 BB BOR B4 A 7 T AR I LN 14.9%

B 19.2%.

ZRAYEAE

SL FDM ~ LOM  SLS  Moedel  MJM Genisys  3DP
(3D Systems (Stratasys) (Helisys (EOS.3D  Maker (3D (Steatasys) (Z Corp.)
etal) etal) Systems)(Solidscape) Systems)

1-6 #EEWMM B RGN L5

Tk T
12.9% TH 2 i B L

20.6%

R

B/ 2 7.9%

6.3%

HSU/MEE B
4.5%

B 1-7 2011 3P p B H A B 47 Mk S A R 3 4 v

ThEHE BOe/ B3
19.3% %

s T HAR

R i
8.1%
o I A Y
8.6%
HUHA He MUELESH:
12.0%

G e BRI
i 14.9%

1-8 2011 SEH4 44 ple 2 5 A il 4F IR B B 3= 22 5 2 e L il
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BURLJRAY PR
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Bl 1-9 2012 4F 34 4 i 28 1 A o 0 5 Y ity 2 N7 11 T il L 41

Har, th5 Er2 E RS X AAE T R BN A HlE SR . W i & 48 1 3
BgBE LRI T HENEGE 5008680 . 2010 4 3 22 [H 5050 1 X 54 44 6 i 1%
HHBERE 1-10 iR, £E, HA, fEE. PEEIFEHEEHEE, LEY
B i3 VA% 1R o A R A B A e T E XA X . B 1-11 25 2011 4F 32 %2 5 K i
XA hE & E. 5B 1-10 Mk, S EEH RS HERK 6.5% %
8.6%, Tk MEHFERMK 41.1% F FE 38.3%. EMH KB & &+, EHERKDSA 3D T
AR THRELEE. B 1-12 41T 2007~2011 £ TL4ERA AN 3D T ERHLA 7= & (1) 184
KiEol. WE 1-12 PRI BLE H, 2011 85 B K 289%. #E Wholers 2 & T, |
2019 4, MM HLE AR K ER L BE 60 12K, W %}&_13 F 7R o

e B ®EH  12.9% ¥
1.5%_ 3 o,
AN 0 16% : _— i

1.4%
e e

Py 22%

1.9%

HA

H A X 10.2%

10.2% s . o +H
Al i %l yxm ww MR 1%
1.5% *EAH —+HH 5 ) o, 1.9%

41% ZHE wm mm WER 4y W e N
48% 329, 939 19% 3.9%
B 1-10 & E B & e (BIEE 2010 ) B 1-11 2011 4 & [ 854 Hi 3 1% & Ll
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1.2.1 3000 & £ A = 5h & g BLAR

KK & K I E K 4y 4 il 2 T K R HE B 38 b 1l 3 B2 R 1 B K SR A R, b
BEREZEBUF. PR SN AEARKTZRE. 201243 A, XEAEEMRT
P 43 BN BT 25, KB 10 2R uEXREHEARR. X, AEgREEHN
ZI R = KT REARGE THEMHEEREAR, A T E SIS EM R, &
KAndE, SEPAIE Wt/ R . AR A HE . 2012 45 8 A, 35 [ 146 i 6
WIF ST ROL, A T 547 3 JE T M 76 35« 4R Z AR N 2R 35 A0 36 35 JE Y M P ¥R ) 14 B K
2,40 xRN 11 REBERVWME LS.

e [ BN B 2011 G JF 45 FF 2238 0 ) 38 44 il i B R i R & %% . ARG B R K
F— AWM EET R P, BAEE T KRS WEE/REKE. BRI ER KEMEMM
FERZESEAMAR Y THMBEH R P L. KETESYHEREHRE RS &AM
HEFRF L, SE5VBABERRERYE. ARBKYE. XEEXPHELRE. K
AT LR EE EOS AR %% 15 K4 K%, R A,

BT EE. ERES, Hfbh—tkEERKBBRBRIER, CLHEZMM HE R
RIE. MEES T HESIEFR PO, I EOF IR HE D) 38 ) i B AR 7E B2 R R
Hp g b A T T N s B M R P S B TR R AR MR s R
BB R, PEBEF B3 T — TR I H1E L5, §F R A A aREMM GRS R,
MoEL S BEARAZ B K i b 8 X 55 DY J s SRR I BURF T 2012 45 2 H B A SCFF— T
T 2 FL K s i v B T SR R B AL 3G A & B R 7, % T B A R 384 A 1 i B AR
WEMEMRIB MK ZF R BEABRF BB EREMSIEEROKE, @k
BMBURMKEREEB™., %, . HERSE, A IR ZEARLEN 20K % 5k
R A

LR E R B H R A E M HE R F L 20 ZENEE, CBLIERARIIL.
2009 - FVE B N A A E MM HER SR MESIE 35 K, BRELH 29KZE.
¥ H 3D Systems A A & L BEAMEMBRBEERETHL —. EFFNHEZ RIIN
SLA. SLS J 3DP %%, SLA ¥ % i f& K g & 2% (8] 1A 3] 1500mmx*750mmx*550mm. SLA
W2 R 2k 5 44 22 0 [ 44 300 28 5 48 He-Cd 30028, I A @i % 5000n LA E; R
HAEMBREBEARASREE T RBEEAR, FHRDREEEH 0.1mm % 0.025mm,
BERBSTHGRAEE; BRMEEREE 10m/s, & 7 S4B SR, NAX
FWEBOCHE AR, MERBOERBI MM G .. KRR m B E. %A [ A5 1N A
w5 Sk 4T BN AR 1) Projet6000 R 5% %, H/NZEEH 0:05mm, KX E] 0.025mm,
HEmMBEEBRSEERCEA RS, BEE F47T e 7 kA,

3% [H Stratasys A 7] & 5 BAK A (8 22 64 4 i AR I #4F ) FDM 36 4%, 2 Rk
EREEHERZHMSN, Be A8, %A A A Dimension £ FDM 3 % [n] & 1H
75 & &, H uPrint RN A 3D 7 B 3% %5 19 gl & 25 (6] 53X 203mm*152mmx152mm, W]
RE )\ R € ) ABS BREMEIF. 2010 4E%], Stratasys A &) 53 44 (1) 5 47 B 36 &% 4E
FEAsMk HP B A 1EBEE, FFR TH T FDM E B HP Fit5 3D FTEREE &, 78 R
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#SEHET T Designjet 3D Fil Designjet Color 3D B 2Kk 7= i «

% Z Corp. AR EHERETHLITEHM 3DP ¥K. BT AHAREFHCRSEE 5
Tea I, BRMABE . BACHKAK 3DP REHL BB K EE &G, MEMHREL. Hb,
3DP HiARZHE— Al HEIT VR AWM BIER AR T L LA, ZCorp. 2 F 1
3DP He &M N TRARGIE, BOVERN., B MBEIMN &S,

#i[E EOS AR UL R SLS Al SLM e & @ ERL . WMKEERRMWHER, H
e £ 14 1) 3RS BE B R B b e A 288 A R [ 6 i B tHE R 456 K F . EOS A7 I &R
5| SLS ¢4, W H THEHER . BAKE, UXBEEBEZMAMEEZSE. EOS
A7 SLM 36 & AR T R B e KF. 477 EOSINT M270 %Y SLM %% & v] 7£
20h Pl H 2k 400 W& BT d (B4 T2 — AL F BHEAR AN i —RALAEA
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